EP 3 291 925 B1

(19)

(12)

(49)

Patent Office

Europdisches
Patentamt
0’ European

fesroves (11) EP 3 291 925 B1
EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) International Patent Classification (IPC):
of the grant of the patent: BO07C 5/36 (2006.01)

05.07.2023 Bulletin 2023/27
(562) Cooperative Patent Classification (CPC):

(21) Application number: 16724205.6 BO7C 5/36; B65G 47/844
(22) Date of filing: 06.05.2016 (86) International application number:
PCT/US2016/031179
(87) International publication number:
WO 2016/179480 (10.11.2016 Gazette 2016/45)
(54) HIGH-SPEED, DUAL-SIDED SHOE SORTER WITH OFFSET INDUCT AND METHOD

ZWEISEITIGER GLEITSCHUHSORTIERER MIT VERSETZTER ZUFUHRUNG UND VERFAHREN
TRIEUSE A DEUX COTES PAR SABOTS AVEC AMENAGE DECALE ET PROCEDE

(84)

(30)

(43)

(60)

(73)

(72)

Designated Contracting States: * TURCO, Anthony, J.

AL ATBE BG CH CY CZDE DK EE ES FI FR GB Hamilton, OH 45011 (US)

GRHRHUIEISITLILTLULV MC MK MT NL NO ¢ SAURBER, William, M., lll

PL PT RO RS SE SI SK SM TR Hamilton, OH 45013 (US)

¢ HUNTER, Aaron, K.

Priority: 06.05.2015 US 201562157501 P Covington, KY 41011 (US)
15.03.2016 US 201662308401 P ¢ RUGH, John, Williams
05.05.2016 US 201615147475 Terrace Park, OH 45174 (US)

¢ KOENINGER, Timothy, A.

Date of publication of application: Alexandria, KY 41001 (US)

14.03.2018 Bulletin 2018/11 ¢ OTTO, Mathew, Ryan

Fairfield, OH 45014 (US)

Divisional application: * SEBASTIAN, Jarl, Nicholas

23154276.2 Trenton, OH 45067 (US)

Proprietor: Intelligrated Headquarters LLC (74) Representative: Haseltine Lake Kempner LLP

Mason, OH 45040 (US) Cheapside House

138 Cheapside

Inventors: London EC2V 6BJ (GB)

ZIMMER, Justin, J.

Dayton, OH 45459 (US) (56) References cited:

WIENEKE, Jacob, D. US-A-4732 259 US-A1-2003 079 971

Liberty Township, OH 45044 (US) US-A1-2006 060 447

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 3 291 925 B1 2

Description

CLAIM OF PRIORITY UNDER PATENT COOPERA-
TION TREATY (PCT)

BACKGROUND
1. Technical Field

[0001] The present disclosure relates generally to lin-
ear sortation conveyors, also known as shoe sorters, and
their components, and is particularly directed to dual sid-
ed shoe sorters.

2. Description of the Related Art

[0002] Sortation conveyors are essential components
of high volume distribution and fulfillment operations. A
sortation conveyor system typically conveys and distrib-
utes articles along moving conveyor surfaces, and diverts
selected articles onto a particular conveying branch. Sor-
tation conveyors often employ a plurality of pusher ele-
ments which may be selectively moved across the con-
veying surface in order to divert an article from the pri-
mary conveying path and onto a secondary conveying
branch. Sortation conveyors have a primary conveying
surface which can comprise an endless conveyor belt
loop formed from plurality of transverse rollers or slats.
When it is necessary to direct an article from the moving
conveying path and onto a secondary conveying branch,
a switch or switch mechanism is actuated to cause an
assigned set of pusher elements to be diverted across
the moving conveyor surface. The transversely diverted
pusher elements engage the article to the secondary con-
veying branch, such as a takeaway conveyor. Sortation
conveyors often use divert tracks or guide surfaces which
direct the assigned set of pusher elements laterally
across the conveying surface, while pusher elements
which are not assigned pass by the divert tracks and
continue to travel along the conveying surface in their set
position.

[0003] Dual sided shoe sorters can provide a higher
density sortation solution with each side of the sorter act-
ing as a single sided shoe sorter that is fed from respec-
tive induction conveyors. However, such generally
known dual sided shoe sorters such as described in U.S.
Pat.No. 6,478,144, require pre-sorting and separate con-
veyance of article to respective sides of the dual sided
shoe sorter.

[0004] During the 1980s, UNISORT 5 sorter by Appli-
cant’s predecessor the Buschman Company, Cincinnati,
OH, employed a single center induct that supplied a dual
sided shoe sorter. The straight angled pre-sort switches
and guides necessarily had to operate at about 300 fpm
or less, a low speed by today’s stands. This speed limi-
tation was also imposed on the divert switches and
guides that also were straight angled. Higher speed op-
eration would cause great variability in the lateral place-
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ment during pre-sort of articles such as totes and cartons
during pre-sort, depending on weight, friction, etc. High
speeds during the divert tended to impact and tumble the
articles.

[0005] Higher speed linear sortation conveyors can
provide for greater throughput. U.S. Pat. No. 7,516,835
B2 ("Soft Touch Patent"), provides a high speed sliding
shoe sortation conveyor. A divert guide is configured to
guide shoes or pushers to engage articles disposed on
an endless conveying surface at an initial impact which
does not result in an out of control situation even at high
speeds. The divert guide path is disposed at a plurality
of divert angles, and guide pushers to engage articles at
a low initial contact divert angle and first lateral speed
and to accelerate the articles to a final divert angle and
second, higher, lateral speed. The pushers may be un-
dergoing lateral acceleration at the time initial contact is
made with the articles. Articles are inducted onto the end-
less conveyor surface close to the pushers so that the
pushers initially contact a selected article at relatively low
lateral speed and then smoothly accelerate the article to
the divert location.

US4732259A discloses a continuous apron type sorta-
tion conveyor having carton pushers which travel with
and crosswise of the apron is provided with branch lines
arranged in pairs directly opposite each other along the
main line to which oppositely angled guide tracks for the
pushers lead from positions adjacent the center of the
conveyor. The successive carton pushers enter the up-
stream end of the conveyor on the opposite side of the
apron from the side to which they will deliver the carton
assigned thereto, and immediately thereafter, they are
caused to travel approximately half-way across the apron
to a centered position thereon, while at the same time
pushing the carton assigned thereto to a position close
to the side edge of the apron from which they are to be
delivered to a branch line.

SUMMARY OF THE INVENTION

[0006] The present invention provides for a sorter and
corresponding method as claimed in the accompanying
claims.

BRIEF DESCRIPTION OF THE FIGURES

[0007]
FIG. 1A illustrates an isometric view of a dual-sided,
linear sortation conveyor with offset induct, forming

part of one or more embodiments;

FIG. 1B illustrates a top view of the dual-sided, linear
sortation conveyor with offset induct of FIG. 1A;

FIG. 1C illustrates a top view of the elongate frame
and pin guide assembly of the dual-sided, linear sor-
tation conveyor with offset induct of FIG. 1A;
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FIG. 1D illustrates a front cross sectional view in el-
evation of an example linear sortation conveyor hav-
ing a flip up divert chute lowered to a nominal posi-
tion, forming part of one or more embodiments;

FIG. 1E illustrates a front cross sectional view in el-
evation of the example linear sortation conveyor of
FIG. ID having the flip up divert chute raised to a
clearing position;

FIG. 2 illustrates a top detailed view of a pre-sort
section of the pin guide assembly of FIG. 1C;

FIG. 3illustrates a nested pair of left and right switch-
es of a divert section of the pin guide assembly of
FIG. 1C;

FIGs. 4A - 4B illustrate top views respectively of an
actuated and unactuated position of a calibration
gate device of the pin guide assembly of FIG. 1C;

FIG. 5illustrates atop schematic view of an alternate
dual shoe sorter with offset induct and with two out-
side paths and one center path for pushers to follow,
forming part of one or more embodiments;

FIG. 6 illustrates a top view of a path selector switch
of FIG. 5 annotated with the selectably switchable
paths available for a pusher to take;

FIG. 7 illustrates an alternate dual shoe sorter having
an offset induct, and two outside paths and two cen-
tral paths for the pushers to follow, forming part of
one or more embodiments;

FIG. 8 illustrates a four path selector switch of FIG.
7 annotated with the four paths available for the two
central paths;

FIG. 9 illustrates an underside view of the sortation
conveyor of FIG. 5 having pushers pre-positioned
on the underside of the dual lane sortation conveyor
by one or more setup or pre-positioning switches;

FIG. 10 illustrates a block diagram of an exemplary
computing environment for executing the method of
dual sided sortation from an offset induct, forming
part of one or more embodiments;

FIG. 11 illustrates a depiction of an isometric view
of alaptop computer for executing instructions to per-
form dual sided sortation from an offset induct, form-
ing part of one or more embodiments;

FIG. 12 illustrates a depiction of an isometric view
of aserverinformation handling system for executing
instructions to perform dual sided sortation from an
offset induct, forming part of one or more embodi-
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ments; and

FIG. 13 illustrates a flow diagram of a method of dual
sided sortation from an offset induct, forming part of
one or more embodiments.

[0008] In one aspect, the present disclosure provides
a method of dual sided sortation of articles on a linear
sortation conveyor. Part of the method includes receiving
a scanned identification of a train of articles on an induc-
tion conveyor positioned to sequentially depositeach one
of the train of articles on an offset lateral portion of a top
conveying run of a sortation conveyor. The sortation con-
veyor includes (i) an elongate frame comprising a pair of
lateral side frames; (ii) an endless apron supported for
longitudinal movement on the elongate frame to define
a top conveying run and a bottom return run; (iii) more
than one pusher received for lateral movement across
the endless apron transverse to the longitudinal move-
ment, each pusher having a pin extending below the top
conveying run; (iv) more than one divert target positioned
respectively along each lateral side of the elongate frame
to receive articles diverted by one or more pusher from
the distally-moving top conveying run of the apron; and
(v) a pin guide assembly coupled between the elongate
frames, and having an upstream presort section and a
downstream divert section that are upwardly presented
to selectively receive the pin of respective more than one
pusher. The method includes receiving a divert target for
each of the train of articles. The method includes assign-
ing one or more pushers predicted to flank a selected
article of the train of articles to one of an outer position
and a central position that each flank the offset lateral
portion of the top conveying run that receives inducted
articles. The assigned pushers are on an opposite side
of the flanked article as the assigned divert target. The
method includes resetting each pusher to the assigned
one of outer position and the central position prior to in-
duction of the corresponding article, wherein the pre-sort
section guides pushers in the outer position to the central
position while moving the flanked article to an opposite
lateral portion of the top conveying run. The method in-
cludes selectively switching assigned pushers left or right
in the divert section at a divert switch that corresponds
to the assigned divert target. ] In another aspect, the
present disclosure provides a controller of a dual sided
sortation of articles on a linear sortation conveyor. The
controller includes a network interface that communi-
cates with a warehouse management system. The con-
troller includes a memory containing parameters identi-
fying divert targets of a dual-sided sortation conveyor.
The controller includes a device interface in electrical
communication with the dual-sided sortation conveyor
and an article scanner that identifies the articles. A proc-
essor subsystem is in communication with the network
interface, the memory, and the device interface. The
processor subsystem receives a scanned identification
of a train of articles on an induction conveyor positioned
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to sequentially deposit each one of the train of articles
on an offset lateral portion of a top conveying run of the
sortation conveyor. The processor subsystem receives
identification of a divert target for each of the train of
articles, the processor subsystem assigns one or more
pushers predicted to flank a selected article of the train
of articles to one of an outer position and a central position
that each flank the offset lateral portion of the top con-
veying run that receives inducted articles. The assigned
pushers are on opposite sides respectively of the flanked
article as to the assigned divert target. The processor
subsystem resets each pusher to the assigned one of
outer position and the central position prior to induction
of the corresponding article. The pre-sort section guides
pushers in the outer position to the central position while
moving the flanked article to an opposite lateral portion
of the top conveying run. The processor subsystem se-
lectively switches assigned pushers left or right in the
divert section at a divert switch that corresponds to the
assigned divert target.

[0009] Inanexemplary embodiment, the dual-side, lin-
ear sortation conveyor ("sorter") starts at an infeed belt
that brings product onto the sorter conveying surface
(flights). This infeed belt utilizes a four-pulley hitch and
modular light grid by SICK AG, Waldkirch, Germany, to
detect thin (envelopes) and non-uniform items (poly-
bags). The product is carried by the belt to the sorter
flights at the pre-sort section of the sorter. Similar to a
dual-sided shoe sorter, a setup switch pre-positions the
shoes to be opposite the product’s intended divert side.
The pre-sort section then positions the product on the
correct half of the sorter and also sets the product align-
ment to fully receive the benefits of the aforementioned
Soft Touch technology divert disclosed in the Soft Touch
Patent. After the presort section, product travels down
the length of the sorter on the side of its destination. When
the product reaches its destination, the product goes
through the Soft Touch divert path and is diverted on a
fixed angle while being guided off the sorter. In many
applications, embodiments use chutes that have a wall
(cricket) perpendicular to the sorter. The chutes direct
the productto gay lords, bins, or other powered conveyor.
At the drive/discharge end of the sorter, undiverted prod-
uct leaves the flights by entering a chute. This chute fa-
cilitates merging the two streams of product back to one
and has the ability to flip up out of the way to minimize
damage to the machine.

[0010] Internally, the sorter has some differences from
generally -known shoe sorters. The first is a calibration
gate that interrupts the one side of the standard pre-sort
path to allow a partem set by the set-up switch to be read
at the photoeyes of the product diverting switches. The
calibration gate opens a secondary path, used only for
calibration, where shoes are not returned to the center
ofthe sorter, but continue travelling as if diverted. Another
difference is the relationship of successive divert switch-
es to each other. These new switches feature a puzzle-
piece design that allows the sortation conveyor to reach
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tighter divert centers than generally -known standard
sorters.

[0011] In an exemplary embodiment, gentle product
align and pre-sort are provided. The arrangement of the
internal components on slight angles gently aligns the
producton its correct divert side with the necessary push-
ers in the center of the sorter. These gentle angles are
15 degrees at the greatest, 7.5 and 7.6 degrees at the
other two locations. There are many arcs that the guiding
pushers travel through that have large radii for the
smoothest transitions possible (84in, 72in, 80in, 60in,
and 42in). The large radius arcs and shallow angles have
been tested and shown to have greater product control
and allow the system to run at higher speeds than a pre-
vious design based on 30 degree angles. The higher op-
erating speed allows the system to have higher through-
put.

[0012] In the following description, like reference char-
acters designate like or corresponding parts throughout
the several views. Also, in the following description, it is
to be understood that terms such as front, back, inside,
outside, and the like are words of convenience and are
not to be construed as limiting terms. Terminology used
in this patentis not meant to be limiting insofar as devices
described herein, or portions thereof, may be attached
or utilized in other orientations

[0013] FIGs. 1A- 1C illustrate an exemplary sortation
conveyor 100 thatincludes an elongate frame 102 having
a pair of left and right lateral side frames 104, 106. An
endless apron 108 of lateral slats 110 is supported for
longitudinal movement on the elongate frame 102 to de-
fine a top conveying run 112 and a bottom return run (not
shown). An induction conveyor 114 is positioned to de-
positarticles 116 (FIGs. 1A-IB) on an offset lateral portion
of the top conveying run 112, which in the illustrative ex-
ample is to the left. The induction conveyor 114 is offset
induct belt that allows use of a single pusher on each
flight that runs down the center of the sortation conveyor
100 and that allows divert of article (product) 116 off both
sides of the sortation conveyor 100. This offset is estab-
lished in such a way that the oncoming product is auto-
matically aligned to take full advantage of the Soft Touch
technology divert path. When the upstream conveyor is
properly aligned, the offset induct ensures that every
product that comes onto the sortation conveyor 100 is
properly adjusted for maximum product control during a
Soft Touch divert.

[0014] More than one pusher (or shoe) 118 is received
for lateral movement across the endless apron 108 trans-
verse to the longitudinal movement. Each pusher 118
has a pin (not shown) extending below the top conveying
run 112. More than one divert target 120 is positioned
respectively along each lateral side of the elongate frame
102 to receive articles 116 diverted by one or more push-
ers 118 from the distally-moving top conveying run 112
of the endless apron 108. The divert target 120 can be
a gaylord container separated from an adjacent gaylord
container by a cricket divider. Alternatively, the divert tar-
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get 120 can be a chute or a divert conveyor.

[0015] FIG. 1C illustrates a pin guide assembly 122
that is coupled between the left and right lateral side
frames 104, 106 of the elongate frame 102 by cross frame
members 124. The pin guide assembly 122 is upwardly
presented to selectively receive the pin of respective
more than one pusher 118 (FIGs. 1A - 1B). The pin guide
assembly 122 includes an upstream pre-sort section 126
that positions the articles 116 (FIGs. 1A - 1B) from the
offset lateral portion to an opposite lateral portion of the
top conveying run 112. The pin guide assembly 122 in-
cludes a downstream divert section 128 that selectively
diverts the articles 116 (FIGs. 1A - 1B) left (offset lateral
portion) or right (opposite lateral portion) to the assigned
divert target 120. A setup switch 129 attached below
cross frame members 124 interacts with pins on the bot-
tom return run (not shown) to selectively switched to pre-
position the pushers 118.

[0016] Returning to FIG. 1A, a controller 130 of the
linear sortation conveyor 100 can include a network in-
terface 132 that communicates with a warehouse man-
agement system (WMS) 134. The controller 130 can in-
clude a memory 136 containing parameters identifying
the divert targets 120 and other configuration settings.
The controller 130 can include a device interface 138 that
is in controlling electrical communication with the dual-
sided sortation conveyor 100 and an article scanner or
vision system 140. A processor subsystem 142 of the
controller 130 is in communication with the network in-
terface 132, the memory 136, and the device interface
138. The processor subsystem 142 (i) receives a
scanned identification from the article scanner or vision
system 140 of a train of articles 116 on the induction
conveyor 114 positioned to sequentially depositeach one
of the train of articles on an offset lateral portion of a top
conveying run of the sortation conveyor. The processor
subsystem 142 (ii) receives identification of a divert target
from WMS 134 for each of the train of articles 116. The
processor subsystem 142 (iii) assigns one or more push-
ers 118 predicted to flank a selected article 116 of the
train of articles 116 to one of an outer position and a
central position. The assigned position each flank the
offset lateral portion of the top conveying run 112 that
receives inducted articles 116. The respective assigned
positions are on an opposite side of the flanked article
116 as to the assigned divert target 120. The processor
subsystem 142 (iv) selectively resets each pusher118 to
the assigned one of outer position and the central position
prior to induction of the corresponding article. Subse-
quently, the pre-sort section 126 guides pushers 118 that
are in the outer position to the central position while si-
multaneously moving the flanked article 116 to an oppo-
site lateral portion, in this instance the right side, of the
top conveying run 112. The processor subsystem 142
(v) selectively switches either left switch 144 or right
switch 146 of a reduced longitudinal footprint nested
switch pair 148 (FIG. 1C) that correspond to an assigned
divert target 120. Switch nesting allows for tighter divert
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spacing while maintaining product control through the
divert section 128. This is a specific application of Soft
Touch technology, where the nesting offers a specific
benefit of facilitating Soft Touch technology on these tight
divert centers. The straight-through path of each switch
has been cut short to allow the divert path and the en-
trance to the next switch to overlap. This overlap facili-
tates tight divert centers with independent switches that
would be unachievable with traditional switch designs
and divert paths.

[0017] The assigned pushers 118 follows the activated
left or right switch into an arcuate divert guide 150 in the
divert section 128 to divert the flanked article 116 at the
assigned divert target 120. Each respective divert guide
150 provides a path including an arcuate portion having
an entrance at a first angle that smoothly increases to a
larger second angle to the longitudinal movement, the
arcuate portion laterally accelerating the selected,
flanked articles without any abrupt impacts.

[0018] The vision system 140 allows reassignment of
pushers 128 after pre-sorting. Generally-known dual-sid-
ed sorters have to assign pushers to product before the
product is inducted onto the sorter and cannot readjust
which pushers are assigned. In the present innovation,
because all of the pushers 118 return to the center of this
sortation conveyor 100 between pre-sorting and divert-
ing, the controller 130, using the vision system, the con-
trol system 140, can reassign pushers 118 based on the
position of a selected article 116 to the pushers 118 after
the article 116 has been pre-positioned for a left or right
divert. Thereby, the controller 130 can correct for articles
116 that shifts during the pre-sorting.

[0019] FIGs. 1C and 2 illustrates the pre-sort section
126 as having left and center guides 152, 154 that con-
verge on a first center trough member 156 whose output
feeds into a center guide 158 that is slightly slanted to
the right along with a right guide 159 that angles to the
center to feed into a second center trough member 160
having a slight leftward arcuate path 161. The second
center trough member 160 is shaped to gently complete
an arcuate lateral pushing of selected articles that should
be moved from the left to the right. Articles that are pre-
sorted are positioned proximate to a pusher 118 (FIGs.
1A - 1B) for high speed diverting.

[0020] FIGs. 1C and 3illustrate the left switch 144 and
right switch 146 of the reduced longitudinal footprint nest-
ed switch pair 148 as each having an actuated member
162 that in one position allows a pin to move distally and
in another position diverts the pin into the divert path.
Although a pass through path from the upstream left
switch 144 serially transfers a pin into the downstream
right switch 146 of the nested switch pair 148, a laterally
overlapping portion of each switch 144, 146 achieves a
reduced longitudinal footprintand thus allows more divert
targets while still providing sufficient length for smoothly
curving guides.

[0021] FIGs. 1C and 4A - 4B illustrate a calibration
gate device 164 of the pin guide assembly 122 that is



9 EP 3 291 925 B1 10

generally in an unactuated position (FIG. 4B) that does
not laterally deflect a pin. FIG. 4A illustrates the calibra-
tion gate device 164 in an actuated position. A pin that
currently receives in its guide slot 166 is deflected out-
ward outside of possible engagement by other portions
of the pin guide assembly 122. A pusher 118 (FIGs. 1A
- 1B) thus deflected will proceed unimpeded outside of
the position of other pushers 118 allowing for an oppor-
tunity to calibrate the sortation conveyor 100. Thus in an
exemplary embodiment, a gentle product alignment path
provided by the sortation conveyor 100 has the ability to
be interrupted by the calibration gate 164. The calibration
gate device 164 moves a piece of machined plastic that
provides two separate paths for pushers to travel in. The
standard position directs the pusher 118 (FIG. 1A)
through an arc to minimize disturbance to the product.
The calibrate position allows the pushers 118 to go
straight through and appear as diverted pushers even
though no product divert switches have diverted them.
These pushers diverted by the calibration gate device
164 will traverse the length of the top conveying surface
112 and be returned by the setup switch 129. In the ex-
emplary embodiment, the calibration gate device 164 can
employ a linear actuator, but pneumatic and DeStaCo
clamp options are contemplated and are viable.

[0022] Forming part of an embodiment, FIGs. 1D - 1E
illustrates a sortation conveyor 100’ having flip up drive
discharge chute 168 that is hinged to lift out of the way
of obstructions (i.e., flight out of position, other jam con-
ditions). The discharge chute 168 protects other sorter
components from seeing excessive damage by readily
yielding due to an impact, such as from a flight that out
of position or articles jamming on the top conveying run
112. In the exemplary embodiment, the discharge chute
168 is pitched downward at 20°, but designs of 30-14°
are acceptable. Less than 14° and articles ("product")
stalls regularly on the discharge chute 168. Generally,
30° is a limitation of a design geometry of the drive as
currently existing. The discharge chute 168 has alumi-
num pins 170 that are necked down to prevent the dis-
charge chute 168 from swinging too high. The aluminum
pins 170 will shear to prevent significant damage else-
where. The first sliding surface the product currently sees
as the product leaves the sortation conveyor 100’ is a
wood piece, similar to what is used on tilt-tray chutes.
This wood piece stays flat and is not subject to warping
issues that can plague similar pieces made out of welded
steel. The wood piece 172 that product exits onto is also
grooved to serve as a breakaway if significant downward
force is applied. The discharge chute features compound
angles in the direction of travel to combine the two
streams of product from the sorter to a single flow and
exit point.

[0023] FIG. 5 illustrates an example double wide or
dual sided or dual lane sortation conveyor 500 having a
conveying surface 505 on an endless belt or apron 506.
The innovation disclosed and claimed herein, in one as-
pect thereof, comprises a dual lane sortation conveyor
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500 that receives articles 516 from an induction lane,
such as conveyor 522 in line with one of the dual lanes
523, 525, sorts the articles 516 into two the lanes 523,
525, and then diverts articles 516 onto any of a plurality
of side paths provided by left and right divert conveyors
516 connecting to either side of the dual lane sortation
conveyor 500. In one or more embodiments, conveyor
522 can be a reinduction conveyor from above. Although
aconveyor 522 can be single lane, the dual lane sortation
conveyor 500 can divert to either lateral side. The con-
veying surface 505 conveys two parallel rows or lanes
503 of articles 516 being conveyed side by side between
first side 501a and second side 501b. Endless apron 506
comprises parallel slats moving endlessly from upstream
to downstream between first side 501a and second side
501b with a sliding pusher shoe or pusher 512 slidingly
secured within each gap between slats (not shown).
Pushers 512 move laterally at 90 degrees to the up-
stream-to-downstream movement of the conveying sur-
face 505 to eject articles 516 from either side of the sor-
tation conveyor 500, and onto a selected divert 514. A
plurality of diverts 514 can comprise any of conveyors,
chutes, guides and the like, and can extend from either
of first side 501a and second side 501b of the sortation
conveyor 500. As depicted, first diverts 514a extend from
first side 501a, and second diverts 514b extend from sec-
ond side 501b and diverts can be at any angle of up to
90 degrees relative to the sortation conveyor. In this view,
as conveyor 522 is ejecting articles 516, 516’ into first
lane 503a on the induct side of the sortation conveyor
500. As shown, conveyor 522 is in line with firstlane 503a
on the induct side of the sortation conveyor 500 and
ejects all articles 516 into first lane 503 from conveyor
522.

[0024] Pushers 512 are pre-positioned on the endless
belt or apron 506 on the underside of the dual lane sor-
tation conveyor 500 by one or more setup or pre-posi-
tioning switches 580 shown in FIG. 5. The pre-positioned
pushers 512 emerge from the underside as two parallel
rows of pushers 512 flanking a firstlane 503a of conveyor
522. Induct pushers 512a emerge biased towards the
first side 501a of sortation conveyor 500, and central
pushers 512b are biased centrally on the parallel slats.
For clarity of directional movement, induct pushers 512a
have gray colored centers and central pushers have
white centers. Likewise, articles 516 pushed or biased
by induct pushers 516a are hatched, and articles 516’
pushed or biased by central pushers 512b are white. All
induct pushers 512a bias or divert articles 516 onto sec-
ond diverts 514b, and central pushers 512b bias or divert
articles 516’ onto first diverts 514a.

[0025] Figure 5 illustrates a three (3) path sortation
conveyor 500 having three paths for pushers 512a, 512b
to follow. Two paths are outboard, path 522g and path
523e, and one is in the middle or center path 523e. For
this embodiment, all articles 516 are received on first
path 503a. To show the downstream movement of article
516 and pusher 512a, a series of snapshots (516a-516f)
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are shown as article 516 moves from the first lane 503
and, in a two-step process, onto second divert 514b. Ar-
ticle 516 is shown entering onto the moving sortation con-
veyor 500 at position 522a. In the first step, induct pusher
512a is carried on moving conveying surface 510 and
contacts and follows an arcuate rail underneath moving
slats (not shown). The contact with the arcuate railmoves
article 516 laterally along arcuate path 522b to article
location 516b. Article 516 is then moved laterally by push-
er 512a along central arcuate path 522c to article location
516¢ which is in second lane 503b. From there, pusher
512a moves along arcuate path 522d towards the first
side 501a to a central arcuate path 522c and moves
downstream along straight central path 523b to switch
524a. For the second step, switch 524a diverts lateral
pusher 512a from the central path onto path 522e. From
there, pusher 512a moves along path 522e, article 516
is re-contacted, and moves to article location 516d. Arti-
cle 516 then moves onto divert 514b and article position
516f while pusher 512a is guided downstream on path
5229 by switch 524b.

[0026] Central pushers 512b move articles 516’ onto
first diverts 514a as follows. First, central pushers 512b
move along path 523 to merge with the previously de-
scribed central arcuate path 522c. From there, central
pushers 512b follow arcuate path 522d and move onto
straight path 523b. Switch 524 is positioned at the inter-
section of each pair of paths going to first diverts 514a
and second diverts 514b and can selectively steer pusher
512a or pusher 512b onto any one of paths 522e, 523¢c
and 523d (see FIGs. 5 and 6). For example, path 522e
of switch 524a can divert either of pusher 512a or 512b
into contact with article 516 and onto divert 514b. Path
523c can divert either of pusher 512a or 512b towards
first side 501b, into contact with article 516’, and onto
first divert 514a. Path 523d is a straight line pass through
that prevents either of pusher 512a or 512b from con-
tacting with an article 516, or article 516’.

[0027] FIG. 6 shows an example of three direction
switch 524a used in FIG. 5 to divert articles 516 onto any
of paths 523c, 522e, or 523d. FIG. 7 shows part of an
alternate embodiment of dual lane sortation conveyor
700 having a conveying surface 702 on an endless belt
or apron 706. Dual lane sortation conveyor 700 of the
second embodiment has two central parallel paths 723d
and 323d extending downstream for pushers 702, and
two outer paths 722g and 723e parallel and adjacent to
respective first side 701a and second side 701b.
[0028] Article 516 is shown entering onto the moving
sortation conveyor 700 at position 722a. In the first step,
induct pusher 710a is carried on moving conveying sur-
face 703 and contacts and follows an arcuate rail under-
neath moving slats 708 (not shown). The contact with
the arcuate rail moves article 516 laterally along arcuate
path 722b to article location 516b. Arcuate path 722b
crosses over path 323d with a crossover. Article 516 is
then moved laterally by pusher 710a along arcuate path
722c to article location 516¢ which is in second lane

10

15

20

25

30

35

40

45

50

55

703b. From there, pusher 710a moves along arcuate
path 722d towards the first side 701a to a central position
722c and moves downstream along straight path 723b
to switch 724b. For path 723, switch 724b offers two se-
lections, divert lateral pusher 710a from the central path
onto path 722e, or continue along path 723 (see FIG. 8).
From there, pusher 512a moves along path 522e, article
516 is re-contacted, and moves to article location 516d.
Article 516 then moves onto divert 720b and article po-
sition 516f while pusher 710a is guided downstream on
path 722g by switch 724b.

[0029] FIG. 8 shows an example of the quad direction
switch 724b used in FIG. 7 to divert articles 716 onto any
of paths 723c, 722e, or 723d. FIG. 9 illustrates an un-
derside view of the sortation conveyor 500 of FIG. 5
showing pushers pre-positioned on the underside of the
dual lane sortation conveyor by one or more setup or pre-
positioning switches

[0030] InFIG. 10, an exemplary material handling sys-
tem 1000 of a distribution center processing architecture
1002 is depicted wherein pre-sorting dual sided sortation
controller 1004 is implemented within a sortation control
1006. Controller logic 1008 stored in computer-readable,
shared memory 1010 is executed by processors 1012 in
a controller 1014 of the material handling system 1000.
One function of the controller logic 1008 can be machine
control logic. The controller 1014 can be a primary con-
troller supported by a backup controller 1015 such that
maintenance personal could swap cables or connections
in the event of a failure without undue service downtime.
Alternatively, a supervising system or the self-diagnos-
tics could cause automatic switching between primary
and backup in the event of a failure.

[0031] Scan logic, or merely a scan 1016, refers to an
implementation within the controller logic 1008 wherein
the processors 1012 repeatedly execute a read input
component 1018, a solve logic component 1020, and a
write outputs component 1022. By performing this se-
quence on a regular, periodic basis (deterministic), then
the machine control logic can count scans to measure
time. These three steps can be performed by a program-
mable logic controller (PLC), a personal computer (PC),
a minicontroller, or microcontroller, etc. The solve logic
component 1020 can incorporate IF-THEN-ELSE
branching logic, motion control, simple to sophisticates,
hardlined to configured. Data, used by the solve logic
component 1020, can reside in the computer-readable,
shared memory 1010 or a data store device 1024 (e.g.,
local, remote, cloud-based, etc.). A user interface 1026
can be used to modify the solve logic component 1020
such as by changing values that change the configuration
or operation.

[0032] As is conventionally understood, the controller
logic 1008 can receive binary type inputs (e.g., switches,
photo eyes, etc.) and generate binary type outputs (e.g.,
motor contacts, solenoid valves, lamp actuations, etc.).
For example, in such an implementation, the user inter-
face 1026 can entail at least in part push button controls
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and lamps. More recent developments for controller logic
1008 can include RS232 serial devices with cathode ray
tube (CRT) screens and keyboards that enable dialog
screens and data display along with printers for gener-
ating reports. Barcode scanning can detect items proc-
essed by the material handling system 1000. More re-
cently, wired and wireless communication within the ma-
terial handling system 1000 and distribution center
processing architecture 1002 enable more distributed
and remotely isolated implementations. For example,
such communication architectures may employ bus cou-
plers such a PROFIBUS and ETHERCAT.

[0033] The scan 1016 can be one of many control
scans to support increased speeds and complexities for
portions of the material handling system 1000. Certain
logic is required to be performed during shorter intervals
than others and so the scans 1016 can have different
periodicities, often selected for convenience to occur as
multiples of the shortest duration scan 1016. Examples
include scans 1016 of 1 ms and 2 ms for motion control,
10 ms for a merge subsystem, and 211 ms for general
conveyor.

[0034] The material handling system 1000 can incor-
porate host communications 1028 to a host system 1030
using serial ports, Ethernet, file transfer protocol (FTP),
Transfer Control Protocol/Internet Protocol (TCP/IP), etc.
Thereby, the host system 1030 can make decisions for
the material handling system 1000. For example, a scan-
ner 1032 can see a barcode. The barcode is sent to the
host system 1030, such as via a bridge 1034. The host
system 1030 responds with a destination. In response,
the material handling system 1000 causes the item with
the barcode to go to that destination. Alternatively, the
process can entail receiving a batch or download of des-
tinations mapped to barcodes as part of a lookup table
(LUT) for reference by the material handling system
1000.

[0035] The computer-readable shared memory 1010
can allow execution of an operating system (e.g., Win-
dows, LINX, etc.) 1036 to execute with a real time exten-
sion 1038. The real time extension 1038 assures that the
machine control logic (controller logic 1008) gets to ex-
ecute completely on the time schedule required. Varia-
tions in the execution schedule are measured in micro-
seconds. This approach assures the kind of precision
required for the machine control while retaining access
to the power and flexibility of a general purpose Operating
system (e.g., Windows). PLCs, which can also be includ-
ed for machine control, can operate in their own propri-
etary environments (hardware and software) and are in-
tegrated using communications. Data 1040 from these
communications is stored in computer-readable shared
memory 1010 for use in control decisions and for display
on user interface 1026. In an exemplary version, the data
1040 is not controlled by the real time extension 1038.
In a similar fashion, other communicating devices 1042
used in the control process (e.g., scales, printers) are
connected via a private internal communications bus
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(e.g., Ethernet) 1044 to the processors 1012. The con-
troller 1014 can also have internal input/output drivers
1045 to interface using specific communication proto-
cols.

[0036] The distribution center processing architecture
1002 can include other systems external to the material
handling system 1000 that communicate via the bridge
1034, such as a database 1046, a warehouse control
system (WCS) 1048, and a warehouse managementsys-
tem (WMS) 1050. In addition, the user interface 1026
can facilitate remote or automated interaction via the user
interface 1026, depicted as a local application 1052 and
a web application 1054. The controller 1014 can include
specific interfaces to support this interaction, such as a
user interface data access component 1056 to interact
with user interface 1026, middleware routing component
1058 to interface with other external systems. Operating
system services 1060 and a device communication com-
ponent 1062 can also support the communications, such
as sensors 1064, actuators 1066, diagnostic systems
1068, and a sorter speed control 1070.

[0037] The controller logic 1008 can be functional de-
scribed as material handling control layers 1072 of soft-
ware functionality, such as the sortation control 1006,
that address certain subsystems within a distribution
center: order fulfillment 1074, carousel management
1076, tilt tray/cross belt (TT/CB) control 1078, conveyor
control 1080, order manager 1082 and route manager
1084.

[0038] The disclosure has been described with refer-
ence to exemplary embodiments The use of the terms
first, second, etc. do not denote any order or importance,
but rather the terms first, second, etc. are used to distin-
guish one element from another.

[0039] For example, running average carton length
can be used. Then, after a reset, the expected average
for the ten minute timer can be used. The same approach
can be used for the one (1) minute average for recircu-
lation. Alternatively or in addition, inter-slug gap can be
considered in the calculation.

[0040] Embodiments may comprise a "processing sys-
tem" that includes one or more physical devices com-
prising processors. Non-limiting examples of processors
include microprocessors, microcontrollers, digital signal
processors (DSPs), field programmable gate arrays (FP-
GAs), programmable logic devices (PLDs), programma-
ble logic controllers (PLCs), state machines, gated logic,
discrete hardware circuits, and other suitable hardware
configured to perform the various functionality described
throughout this disclosure. One or more processors in
the processing system may execute instructions. A
processing system that executes instructions to effect a
result is a processing system which is configured to per-
form tasks causing the result, such as by providing in-
structions to one or more components of the processing
system which would cause those components to perform
acts which, either on their own or in combination with
other acts performed by other components of the
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processing system would cause the result. Software shall
be construed broadly to mean instructions, instruction
sets, code, code segments, program code, programs,
subprograms, software modules, applications, software
applications, software packages, routines, subroutines,
objects, executables, threads of execution, procedures,
functions, etc., whether referred to as software, firmware,
middleware, microcode, hardware description language,
or otherwise. The software may reside on a computer-
readable medium. The computer-readable medium may
be a non-transitory computer-readable medium. Compu-
ter-readable medium includes, by way of example, a
magnetic storage device (e.g., hard disk, floppy disk,
magnetic strip), an optical disk (e.g., compact disk (CD),
digital versatile disk (DVD)), a smart card, a flash memory
device (e.g., card, stick, key drive), random access mem-
ory (RAM), read only memory (ROM), programmable
ROM (PROM), erasable PROM (EPROM), electrically
erasable PROM (EEPROM), a register, a removable
disk, and any other suitable medium for storing software
and/or instructions that may be accessed and read by a
computer. The computer-readable medium may be res-
identin the processing system, external to the processing
system, or distributed across multiple entities including
the processing system. The computer-readable medium
may be embodied in a computer-program product. By
way of example, a computer-program product may in-
clude a computer-readable medium in packaging mate-
rials. Those skilled in the art will recognize how best to
implement the described functionality presented
throughout this disclosure depending on the particular
application and the overall design constraints imposed
on the overall system.

[0041] "Processor" means devices which can be con-
figured to perform the various functionality set forth in
this disclosure, either individually or in combination with
other devices. Examples of "processors" include micro-
processors, microcontrollers, digital signal processors
(DSPs), field programmable gate arrays (FPGASs), pro-
grammable logic devices (PLDs), programmable logic
controllers (PLCs), state machines, gated logic, and dis-
crete hardware circuits. The phrase "processing system"
is used to refer to one or more processors, which may
be included in a single device, or distributed among mul-
tiple physical devices.

[0042] ‘“Instructions" means data which can be used
to specify physical or logical operations which can be
performed by a processor. Instructions should be inter-
preted broadly to include, code, code segments, program
code, programs, subprograms, software modules, appli-
cations, software applications, software packages, rou-
tines, subroutines, objects, executables, threads of exe-
cution, procedures, functions, hardware description lan-
guage, middleware, etc., whether encoded in software,
firmware, hardware, microcode, or otherwise.

[0043] Method steps may be implemented in any of a
variety of computing devices, an example of which is il-
lustrated in FIG. 11. A computing device 1100 will typi-
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cally include a processor 1101 coupled to volatile mem-
ory 1102 and a large capacity nonvolatile memory, such
as a disk drive 1105 of Flash memory. The computing
device 1100 may also include a floppy disc drive 1113
and a compact disc (CD) drive 1114 coupled to the proc-
essor 1101. The computing device 1100 may alsoinclude
a number of connector ports 1115 coupled to the proc-
essor 1101 for establishing data connections or receiving
external memory devices, such as a USB or FireWire™
connector sockets, or other network connection circuits
for establishing network interface connections from the
processor 1101 to a network or bus, such as a local area
network coupled to other computers and servers, the In-
ternet, the public switched telephone network, and/or a
cellular data network. The computing device 1100 may
also include the trackball or touch pad 1117, keyboard
1118, and display 1119 all coupled to the processor 1101.
[0044] Method steps may also be implemented on any
of a variety of commercially available server devices,
such as the server 1200 illustrated in FIG. 12. Such a
server 1200 typically includes a processor 1201 coupled
to volatile memory 1202 and a large capacity nonvolatile
memory, such as a disk drive 1203. The server 1200 may
also include a floppy disc drive, compact disc (CD) or
DVD disc drive 1204 coupled to the processor 1201. The
server 1200 may also include network access ports 1206
coupled to the processor 1201 for establishing network
interface connections with a network 1207, such as a
local area network coupled to other computers and serv-
ers, the Internet, the public switched telephone network,
and/or a cellular data network.

[0045] FIG. 13 illustrates a method 1300 of dual sided
sortation of articles on a linear sortation conveyor with
articles inducted offset. The articles are presorted to re-
spective lateral sides of the sortation conveyor for sub-
sequent diverting at high speed without tumbling. The
pre-sort and the diverting is performed by pushers posi-
tioned in proximity to the articles and following a sinusoi-
dal arcuate path that accelerates the articles smoothly
without sudden impacts. The method 1300 includes con-
troller receiving a scanned identification of a train of ar-
ticles on an induction conveyor positioned to sequentially
depositeach one of the train of articles on an offset lateral
portion of a top conveying run of a sortation conveyor
(block 1302). The sortation conveyor includes (i) an elon-
gate frame comprising a pair of lateral side frames; (ii)
an endless apron supported for longitudinal movement
on the elongate frame to define a top conveying run and
a bottom return run; (iii) more than one pusher received
for lateral movement across the endless apron trans-
verse to the longitudinal movement, each pusher having
a pin extending below the top conveying run; (iv) more
than one divert target positioned respectively along each
lateral side of the elongate frame to receive articles di-
verted by one or more pusher from the distally -moving
top conveying run of the apron; and (v) a pin guide as-
sembly coupled between the elongate frames, and hav-
ing an upstream pre-sort section and a downstream di-



17 EP 3 291 925 B1 18

vert section that are upwardly presented to selectively
receive the pin of respective more than one pusher.
[0046] The method 1300 includes controller receiving
identification of a divert target for each of the train of
articles (block 1304). The method 1300 includes control-
ler assigning one or more pushers predicted to flank a
selected article of the train of articles to one of an outer
position and a central position that each flank the offset
lateral portion of the top conveying run that receives in-
ducted articles that are opposite sides of the flanked ar-
ticle as to the assigned divert target (block 1306). The
method 1300 includes controller resetting each pusher
to the assigned one of outer position and the central po-
sition prior to induction of the corresponding article (block
1308). The pre-sort section guides pushers in the outer
position to the central position while moving the flanked
article to an opposite lateral portion of the top conveying
run. The method 1300 further refines the pre-sorting by
utilizing machine vision confirmation of article presorting
with shoe reassignment to compensate for misalign-
ments. To this end, the method 1300 includes detecting
a position of a selected article relative to the pushers
between the pre-sort and divert sections of the linear sor-
tation conveyor (block 1310). The method 1300 includes
reassigning one or more pushers to compensate for mis-
alignment of the selected article during pre-sorting (block
1312). The method 1300 includes controller selectively
switching assigned pushers left or right in the divert sec-
tion at a divert switch that corresponds to the assigned
divert target (block 1314). Then method 1300 returns to
block 1302 to continuously receive and divert articles.

Claims
1. A sortation conveyor (100) comprising:

a controller (130) for dual-sided sortation of ar-
ticles (116) on the sortation conveyor, the con-
troller further comprising:

a network interface (132) that communi-
cates with a warehouse management sys-
tem (1050);

a memory (136) containing parameters
identifying divert targets (120) of the sorta-
tion conveyor;

a device interface (138) in electrical com-
munication with the sortation conveyor; and
a processor subsystem (142) in communi-
cation with the network interface, the mem-
ory, the device interface, wherein the proc-
essor subsystem receives a scanned iden-
tification of articles on an induction convey-
or (114);

an elongate frame (102) comprising a pair of lat-
eral side frames (104, 106);
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10

an endless apron (108) supported for longitudi-
nal movement on the elongate frame to define
a top conveying run (112) and a bottom return
run;

the induction conveyor (114) positioned to de-
posit the articles on an offset lateral portion of
the top conveying run;

more than one pusher (118) received for lateral
movement across the endless apron transverse
to the longitudinal movement, each pusher hav-
ing a pin extending below the top conveying run;
more than one divert target (120) positioned re-
spectively along each lateral side of the elongate
frame to receive articles diverted by one or more
pusher from the distally-moving top conveying
run of the endless apron; and

a pin guide assembly (122) coupled between
the elongate frames, upwardly presented to se-
lectively receive the pin of respective more than
one pusher, and comprising:

a reset mechanism forming part of an up-
stream pre-sort section (126), configured to
selectively position each pusher in one of
an outer position and a central position that
each flank the offset lateral portion of the
top conveying run thatreceives inducted ar-
ticles;

the upstream pre-sort section (126), the up-
stream pre-sort section configured to re-
ceive a pusher from the outer position and
to guide the pusher to the central position
thus simultaneously moving a flanked arti-
cle from the offset lateral portion to an op-
posite lateral portion of the top conveying
run, being opposite to the offset lateral por-
tion of the top conveying run; and

a downstream divert section (128) config-
ured to selectively divert the articles left or
right to the assigned divert target by selec-
tively steering a pusher at a switch (144,
146) from the central position to either lat-
eral side,

wherein the upstream pre-sort section is
configured to laterally reposition selected
articles with a gently increasing accelera-
tion to mitigate article sliding and misalign-
ment on the top conveying surface proxi-
mate to the pushers, and wherein the divert
section is configured to laterally divert as-
signed articles with a gently increasing ac-
celeration to mitigate impact and tumbling
of the articles.

The sortation conveyor (100) of claim 1 wherein the
upstream pre-sort section guides the pusher to the
central portion with a side shifting guide that com-
prises a sinusoidal curved path configured to
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smoothly accelerate and then decelerate the flanked
article for accurately depositing without jostling of
the flanked article on the opposite lateral portion.

The sortation conveyor (100) of claim 2, wherein the
divert section (128) of the pin guide assembly com-
prises:

a plurality of switches (124) to selectively en-
gage a pin of a selected pusher on the top con-
veying run;

a plurality of divert guide paths, each respective
divert guide path of the plurality of divert guide
paths disposed downstream of a respective as-
sociated one of the plurality of switches to en-
gage the pin switched by the associated switch,
each respective divert guide path comprising an
arcuate portion having an entrance at a first an-
gle that smoothly increases to a larger second
angle to the longitudinal movement, the arcuate
portion laterally accelerating the selected,
flanked articles without any abrupt impacts,
wherein the pre-sort section positions the
flanked article laterally proximate to the selected
pusher.

The sortation conveyor (100) of claim 3, wherein the
plurality of switches comprises a nested left (144)
and right switch (146) pair for reduced longitudinal
footprint.

The sortation conveyor (100) of claim 1, wherein the
divert target comprises a distally-hinged discharge
chute (168) having proximal end guided for upward
movement by sliding engagement of a downwardly
extending chute pin (170) to a base guide.

The sortation conveyor (100) of claim 5, wherein the
downwardly extending chute pin comprises a lower
necked shape dimensioned for frangible disconnec-
tion to avoid damage to other components during
impact to the proximal end of the discharge chute.

The sortation conveyor (100) of claim 5, further com-
prising a transition member between the top convey-
ing surface and the proximal end of the discharge
conveyor, the transition member formed of wood to
avoid warping and grooved for frangible disconnec-
tion to avoid damage to other components during
impact.

The sortation conveyor (100) of claim 1, wherein the
divert target comprises a selected one of a Gaylord
container separated from an adjacent Gaylord con-
tainer by a cricket divider, a chute, and a divert con-
veyor.

The sortation conveyor (100) of claim 1, further com-
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prising a position detection system to detect a rela-
tive longitudinal position of a selected flanked article
on the top conveying run of the endless apron,
wherein the sortation controller adjusts selection of
the one or more reset pushers to compensate for the
detected relative position.

The sortation conveyor (100) of claim 9, wherein the
position detection system comprises a machine vi-
sion system (140) configured to detect a geometric
shape having an orientation and relative distance to
the one or more reset pushers.

The sortation conveyor (100) of claim 1, wherein the
pin guide assembly further comprises a calibration
gate (164) configured to selectively and laterally de-
flect a selected pin laterally from a longitudinal train
of pins for calibrating detection of the longitudinal
train of pins.

The sortation conveyor of claim 1, wherein the con-
troller is configured to selectively trigger a calibration
gate (164) that selectively and laterally deflect a se-
lected pin laterally out of downstream engagement
by the pin guide assembly for calibrating detection
of the longitudinal train of pins.

The sortation conveyor of claim 1, wherein the con-
troller is configured to:

detect a position of a selected article relative to
the atleast one pusher between the pre-sortand
divert sections of the sortation conveyor (100);
and

reassign the atleast one pushed to compensate
for misalignment of the selected article during
pre-sorting.

A method of dual sided sortation of articles on alinear
sortation conveyor (100), the method comprising:

the method of dual sided sortation of articles be-
ing for the linear sortation conveyor comprising
(i) an elongate frame (102) comprising a pair of
lateral side frames (104, 106), the induction con-
veyor (114) positioned to deposit articles (116)
on an offset lateral portion of the top conveying
run; (ii) an endless apron (108) supported for
longitudinal movement on the elongate frame to
define the top conveying run and a bottom return
run; (iii) more than one pusher (118) received
for lateral movement across the endless apron
transverse to the longitudinal movement, each
pusher having a pin extending below the top
conveying run; (iv) more than one divert target
(120) positioned respectively along each lateral
side of the elongate frame to receive articles di-
verted by one or more pusher from the distally-
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moving top conveying run of the endless apron;
and (v) a pin guide assembly (122) coupled be-
tween the elongate frame, and having an up-
stream pre-sort section (126) and a downstream
divert section (128) that are upwardly presented
to selectively receive the pin of respective more
than one pusher, wherein the pin guide assem-
bly comprises:

a reset mechanism, forming part of an up-
stream pre-sort section, configured to se-
lectively position each pusher in one of an
outer position and a central position that
each flank the offset lateral portion of the
top conveying run that receives inducted ar-
ticles;

the upstream pre-sort section, the upstream
pre-sort section further comprising a guide
configured to receive the pusher from the
outer position and to guide the pusher to the
central position thus simultaneously moving
a flanked article from the offset lateral por-
tion to an opposite lateral portion of the top
conveying run, being opposite to the offset
lateral portion of the top conveying; and

a downstream divert section configured to
selectively divert the articles left or right to
the assigned divert target by selectively
steering the pusher at a switch from the cen-
tral position to either lateral side;

wherein the upstream pre-sort section is
configured to laterally reposition selected
articles with a gently increasing accelera-
tion to mitigate article sliding and misalign-
ment on the top conveying surface proxi-
mate to the pushers, and wherein the divert
section is configured to laterally divert as-
signed articles with a gently increasing ac-
celeration to mitigate impact and tumbling
of the articles;

the method comprising:

at a controller (130), receiving (1302) a
scanned identification of a train of articles
(116) on the induction conveyor (114), the
controller comprising a network interface
(132) that communicated with a warehouse
management system, a memory (136) con-
taining parameters identifying divert targets
of the linear sortation conveyer, a device
interface (138) in electrical communication
with the linear sortation conveyer, and a
processor subsystem (142) in communica-
tion with the network interface, the memory,
and the device interface;

receiving (1304) identification of a divert tar-
get for each of the train of articles;
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assigning (1306) one or more pushers pre-
dicted to flank a selected article of the train
of articles to one of the outer position and
the central position that each flank the offset
lateral portion of the top conveying run that
receives inducted articles that are opposite
sides of the flanked article as to the as-
signed divert target;

resetting (1308) each pusher to the as-
signed one of the outer position and the cen-
tral position prior to induction of the corre-
sponding article; and

selectively switching (1314) the assigned
pushers left or right in the divert section at
a divert switch that corresponds to the as-
signed divert target by selectively steering
the assigned pusher at a switch from the
central position to either lateral side.

15. The method of claim 14, further comprising selec-
tively triggering a calibration gate that selectively and
laterally deflects a selected pin laterally out of down-
stream engagement by the pin guide assembly for
calibrating detection of the longitudinal train of pins.

16. The method of claim 14, further comprising:

detecting (1310) a position of a selected article
relative to the at least one pusher between the
pre-sort and divert sections of the sortation con-
veyor (100); and

reassigning (1312) the at least one pusher to
compensate for misalignment of the selected ar-
ticle during pre-sorting.

Patentanspriiche
1. Sortierforderer (100), der umfasst:

eine Steuerung (130) zum zweiseitigen Sortie-
ren von Artikeln (116) auf dem Sortierférderer,
wobei die Steuerung ferner umfasst:

eine Netzwerkschnittstelle (132), die mit ei-
nem Lagerverwaltungssystem (1050) kom-
muniziert;

einen Speicher (136), der Parameter ent-
halt, die Umleitungsziele (120) des Sortier-
forderers identifizieren;

eine Gerateschnittstelle (138) in elektri-
scher Kommunikation mitdem Sortierférde-
rer; und ein Prozessorsubsystem (142) in
Kommunikation mit der Netzwerkschnitt-
stelle, dem Speicher, der Gerateschnittstel-
le, wobei das Prozessorsubsystem eine ge-
scannte Identifikation von Artikeln auf ei-
nem Zufuhrungsforderer (114) empfangt;



23 EP 3 291 925 B1 24

einen langlichen Rahmen (102), der ein Paar
lateraler Seitenrahmen (104, 106) umfasst;

ein Endlosplattenband (108), das zur Langsbe-
wegung auf dem langlichen Rahmen gelagert
ist, um eine obere Forderstrecke (112) und eine
untere Ruckflhrstrecke zu definieren;

wobei der Zufuihrungsférderer (114) so ange-
ordnet ist, dass er die Artikel auf einem versetz-
ten lateralen Abschnitt der oberen Forderstre-
cke ablegt;

mehr als einen Schieber (118), der fiir eine la-
terale Bewegung uber das Endlosplattenband
quer zur Langsbewegung aufgenommen ist,
wobei jeder Schieber einen Stift aufweist, der
sich unter die obere Forderstrecke erstreckt;
mehr als ein Umleitungsziel (120), das jeweils
entlang jeder lateralen Seite des langlichen
Rahmens angeordnet ist, um Artikel aufzuneh-
men, die von einem oder mehreren Schiebern
von der sich distal bewegenden oberen Férder-
strecke des Endlosplattenbands umgeleitet
werden; und

eine zwischen die langlichen Rahmen gekop-
pelte Stiftfihrungsanordnung (122), die nach
oben ausgerichtet ist, um selektiv den Stift von
jeweils mehr als einem Schieber aufzunehmen,
und die umfasst:

einen Rickstellmechanismus, der einen
Teil eines vorgelagerten Vorsortierab-
schnitts (126) bildet und so konfiguriert ist,
dass er jeden Schieber selektiv in einer aus
einer aulReren Position oder einer zentralen
Position positioniert, die jeweils den ver-
setzten lateralen Abschnitt der oberen For-
derstrecke, die zugefiihrte Artikel aufnimmt,
flankieren;

den vorgelagerten Vorsortierabschnitt
(126), wobei der vorgelagerte Vorsortierab-
schnitt so konfiguriert ist, dass er einen
Schieber von der auleren Position auf-
nimmt und den Schieber zu der zentralen
Position fiihrt, wodurch gleichzeitig ein flan-
kierter Artikel von dem versetzten lateralen
Abschnitt zu einem gegeniiberliegenden la-
teralen Abschnitt der oberen Forderstrecke
bewegt wird, der dem versetzten lateralen
Abschnitt der oberen Férderstrecke gegen-
Uberliegt; und

einen nachgelagerten Umleitungsabschnitt
(128), der so konfiguriert ist, dass er die Ar-
tikel selektiv nach links oder rechts zu dem
zugewiesenen Umleitungsziel umleitet, in-
dem er selektiv einen Schieber an einem
Schalter (144, 146) von der zentralen Posi-
tion auf eine der beiden lateralen Seiten
lenkt,

wobei der vorgelagerte Vorsortierabschnitt
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konfiguriert ist, um ausgewahlte Artikel mit
einer sanft zunehmenden Beschleunigung
lateral neu zu positionieren, um ein Verrut-
schen und eine Fehlausrichtung von Arti-
keln auf der oberen Férderflache in der Na-
he der Schieber abzuschwachen, und wo-
bei der Umleitungsabschnitt konfiguriert ist,
um zugewiesene Artikel mit einer sanft zu-
nehmenden Beschleunigung lateral umzu-
leiten, um ein Aufprallen und Umfallen der
Artikel abzuschwachen.

Sortierforderer (100) nach Anspruch 1, wobei der
vorgelagerte Vorsortierabschnitt den Schieber mit
einer Seitenverschiebungsfiihrung zum Mittelab-
schnittfihrt, die einen sinusférmig gekrimmten Pfad
umfasst, der so konfiguriert ist, dass er den flankier-
ten Artikel sanft beschleunigt und dann den flankier-
ten Artikel verlangsamt, um diesen ohne Anstof3en
des flankierten Artikels prazise auf dem gegentber-
liegenden lateralen Abschnitt abzulegen.

Sortierforderer (100) nach Anspruch 2, wobei der
Umleitungsabschnitt (128) der Stiftflihrungsanord-
nung umfasst:

eine Vielzahl von Schaltern (124) zum selekti-
ven Eingriff mit einem Stift eines ausgewahlten
Schiebers auf der oberen Forderstrecke;

eine Vielzahl von Umleitungsfiihrungspfaden,
wobei jeder entsprechende Umleitungsfiih-
rungspfad aus der Vielzahl von Umleitungsfiih-
rungspfaden nachgelagert eines entsprechen-
den zugewiesenen aus der Vielzahl von Schal-
tern angeordnet ist, um mit dem durch den zu-
gewiesenen Schalter geschalteten Stift in Ein-
griff zu kommen, wobei jeder entsprechende
Umleitungsfiihrungspfad einen bogenférmigen
Abschnitt mit einem Eintritt in einem ersten Win-
kel umfasst, der sich gleichmafig zu einem gro-
Reren zweiten Winkel zur Langsbewegung er-
héht, wobeider bogenférmige Abschnitt die aus-
gewahlten, flankierten Artikel ohne abrupte St6-
Re lateral beschleunigt, wobei der Vorsortierab-
schnitt den flankierten Artikel lateral benachbart
zu dem ausgewahlten Schieber positioniert.

Sortierférderer (100) nach Anspruch 3, wobei die
Vielzahl von Schaltern ein ineinander verschachtel-
tes linkes (144) und rechtes Schalter- (146) Paar fir
eine verringerte Grundflache in Langsrichtung um-
fasst.

Sortierférderer (100) nach Anspruch 1, wobei das
Umleitungsziel eine distal angelenkte Ausgaberut-
sche (168) umfasst, deren proximales Ende fir eine
Aufwartsbewegung durch Gleiteingriff eines sich
nach unten erstreckenden Rutschenstifts (170) an
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einer Basisfihrung gefihrt ist.

Sortierforderer (100) nach Anspruch 5, wobei der
sich nach unten erstreckende Rutschenstift eine
Form mit niedrigerem Hals aufweist, die fir eine zer-
brechliche Freigabe dimensioniert ist, um eine Be-
schadigung anderer Komponenten wahrend des
Aufpralls auf das proximale Ende der Ausgaberut-
sche zu vermeiden.

Sortierférderer (100) nach Anspruch 5, ferner um-
fassend ein Ubergangselement zwischen der obe-
ren Férderflache und dem proximalen Ende des Aus-
gabeforderers, wobei das Ubergangselement aus
Holz gebildet ist, um ein Verziehen zu vermeiden,
und fir eine zerbrechliche Freigabe genutet ist, um
eine Beschadigung anderer Komponenten wahrend
des Aufpralls zu vermeiden.

Sortierférderer (100) nach Anspruch 1, wobei das
Umleitungsziel einen ausgewahlten Gaylord-Behal-
ter umfasst, der von einem angrenzenden Gaylord-
Behalter durch einen Cricket-Trenner, eine Rutsche
und einen Umleitungsférderer getrennt ist.

Sortierférderer (100) nach Anspruch 1, ferner um-
fassend ein Positionserfassungssystem zum Erfas-
sen einer relativen Langsposition eines ausgewahl-
ten flankierten Artikels auf der oberen Forderstrecke
des Endlosplattenbands, wobei die Sortiersteue-
rung die Auswahl des einen oder der mehreren
Riickstellschieber anpasst, um die erfasste relative
Position zu kompensieren.

Sortierférderer (100) nach Anspruch 9, wobei das
Positionserfassungssystem ein maschinelles Sicht-
system (140) umfasst, das konfiguriert ist, um eine
geometrische Form zu erfassen, die eine Ausrich-
tung und einen relativen Abstand zu dem einen oder
den mehreren Ruckstellschiebern aufweist.

Sortierférderer (100) nach Anspruch 1, wobei die
Stiftfhrungsanordnung ferner ein Kalibriertor (164)
umfasst, das konfiguriertist, um einen ausgewahlten
Stift selektiv und lateral von einer Langsfolge von
Stiften lateral auszulenken, um die Erfassung der
Langsfolge von Stiften zu kalibrieren.

Sortierférderer nach Anspruch 1, wobei die Steue-
rung so konfiguriert ist, dass sie selektiv ein Kalib-
riertor (164) auslost, das einen ausgewahlten Stift
selektiv und lateral aus dem nachgelagerten Eingriff
durch die Stiftflihrungsanordnung lateral auslenkt,
um die Erfassung der Langsfolge von Stiften zu ka-
librieren.

Sortierférderer nach Anspruch 1, wobei die Steue-
rung konfiguriert ist, um:
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eine Position eines ausgewahlten Artikels relativ
zu dem mindestens einen Schieber zwischen
dem Vorsortier- und Umleitungsabschnitt des
Sortierforderers (100) zu erfassen; und

den mindestens einen Schieber neu zuzuwei-
sen, um eine Fehlausrichtung des ausgewahl-
ten Artikels wahrend des Vorsortierens zu kom-
pensieren.

14. Verfahren zum zweiseitigen Sortieren von Artikeln

auf einem linearen Sortierférderer (100), wobei das
Verfahren umfasst:

das Verfahren zum zweiseitigen Sortieren von
Artikeln, das fir den linearen Sortierférderer vor-
gesehen ist, der (i) einen langlichen Rahmen
(102), der ein Paar lateraler Seitenrahmen (104,
106) umfasst, wobei der Zufihrforderer (114)
positioniert ist, um Artikel (116) auf einem ver-
setzten lateralen Abschnitt der oberen Forder-
strecke abzulegen; (ii) ein Endlosplattenband
(108), das zur Langsbewegung auf dem langli-
chen Rahmen gelagert ist, um die obere Forder-
strecke und eine untere Ruckfuhrstrecke zu de-
finieren; (iii) mehr als einen Schieber (118), der
fir eine laterale Bewegung iber das Endlosplat-
tenband quer zur Langsbewegung aufgenom-
men ist, wobei jeder Schieber einen Stift auf-
weist, der sich unter die obere Forderstrecke er-
streckt; (iv) mehr als ein Umleitungsziel (120),
das jeweils entlang jeder lateralen Seite des
langlichen Rahmens angeordnet ist, um Artikel
aufzunehmen, die von einem oder mehreren
Schiebern von der sich distal bewegenden obe-
ren Forderstrecke des Endlosplattenbands um-
geleitet wurden; und (v) eine Stiftfihrungsan-
ordnung (122) umfasst, die zwischen den lang-
lichen Rahmen gekoppelt ist und einen vorge-
lagerten Vorsortierabschnitt (126) und einen
nachgelagerten Umleitungsabschnitt (128) auf-
weist, die nach oben prasentiert sind, um selek-
tiv den Stift von jeweils mehr als einem Schieber
aufzunehmen, wobei die Stiftflhrungsanord-
nung umfasst:

einen Rickstellmechanismus, der einen
Teil eines vorgelagerten Vorsortierab-
schnitts bildet und so konfiguriert ist, dass
erjeden Schieber selektiv in einer aus einer
auBeren Position oder einer zentralen Po-
sition positioniert, die jeweils den versetzten
lateralen Abschnitt der oberen Forderstre-
cke, die zugefiihrte Artikel aufnimmt, flan-
kieren;

den vorgelagerten Vorsortierabschnitt, wo-
beidervorgelagerte Vorsortierabschnitt fer-
ner eine Fihrung umfasst, die konfiguriert
ist, um den Schieber von der dul3eren Po-
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sition aufzunehmen und den Schieber zu
der zentralen Position zu fliihren, wodurch
gleichzeitig ein flankierter Artikel von dem
versetzten lateralen Abschnitt zu einem ge-
genuberliegenden lateralen Abschnitt der
oberen Forderstrecke bewegt wird, der dem
versetzten lateralen Abschnitt der oberen
Forderstrecke gegeniberliegt; und

einen nachgelagerten  Umleitungsab-
schnitt, der so konfiguriert ist, dass er die
Artikel selektiv nach links oder rechts zu
dem zugewiesenen Umleitungsziel umlei-
tet,indem er selektivden Schieberan einem
Schalter von der zentralen Position auf eine
der beiden lateralen Seiten lenkt;

wobei der vorgelagerte Vorsortierabschnitt
konfiguriert ist, um ausgewahlte Artikel mit
einer sanft zunehmenden Beschleunigung
lateral neu zu positionieren, um ein Verrut-
schen und eine Fehlausrichtung von Arti-
keln auf der oberen Forderflache in der Na-
he der Schieber abzuschwéachen, und wo-
bei der Umleitungsabschnitt konfiguriert ist,
um zugewiesene Artikel mit einer sanft zu-
nehmenden Beschleunigung lateral umzu-
leiten, um ein Aufprallen und Umfallen der
Artikel abzuschwachen;

wobei das Verfahren umfasst:

an einer Steuerung (130), Empfangen
(1302) einer gescannten Identifikation einer
Folge von Artikeln (116) auf dem ZufGhrfor-
derer(114), wobei die Steuerung eine Netz-
werkschnittstelle (132), die mit einem La-
gerverwaltungssystem kommuniziert, ei-
nen Speicher (136), der Parameter enthalt,
die Umleitungsziele des linearen Sortierfor-
derers identifizieren, eine Gerateschnitt-
stelle (138) in elektrischer Kommunikation
mit dem linearen Sortierférderer und ein
Prozessorsubsystem (142) in Kommunika-
tion mit der Netzwerkschnittstelle, dem
Speicher und der Gerateschnittstelle um-
fasst;

Empfangen (1304) einer Identifikation ei-
nes Umleitungsziels fir jede der Folgen von
Artikeln;

Zuweisen (1306) eines oder mehrerer
Schieber, die vorhergesagt einen ausge-
wahlten Artikel der Folge von Artikeln flan-
kieren, zu einer aus der auf3eren Position
und der zentralen Position, die jeweils den
versetzten lateralen Abschnitt der oberen
Forderstrecke flankieren, die zugefiihrte Ar-
tikel aufnimmt, die gegeniliberliegende Sei-
ten des flankierten Artikels in Hinblick auf
das zugewiesene Umleitungsziel sind;
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Ruckstellen (1308) jedes Schiebers auf die
eine zugewiesene aus der aulleren Position
und der zentralen Position vor dem Zufiih-
ren des entsprechenden Artikels; und
selektives Schalten (1314) der zugewiese-
nen Schieber nach links oder rechts in dem
Umleitungsabschnitt an einem Umleitungs-
schalter, der dem zugewiesenen Umlei-
tungsziel entspricht, durch selektives Len-
ken des zugewiesenen Schiebers an einem
Schalter von der zentralen Position in eine
der beiden lateralen Seiten.

15. Verfahren nach Anspruch 14, das ferner das selek-
tive Auslosen eines Kalibriertors umfasst, das einen
ausgewahlten Stift selektiv und lateral aus dem
nachgelagerten Eingriff durch die Stiftfihrungsan-
ordnung lateral auslenkt, um die Erfassung der
Langsfolge von Stiften zu kalibrieren.

16. Verfahren nach Anspruch 14, das ferner umfasst:

Erfassen (1310) einer Position eines ausge-
wahlten Artikels relativ zu dem mindestens ei-
nen Schieber zwischen dem Vorsortier- und
dem Umleitungsabschnitt des Sortierférderers
(100); und

Neuzuweisen (1312) des mindestens einen
Schiebers, um eine Fehlausrichtung des ausge-
wahlten Artikels wahrend des Vorsortierens zu
kompensieren.

Revendications
1. Convoyeur trieur (100) comprenant :

un organe de commande (130) pour le tri d’ar-
ticles (116) des deux cotés sur le convoyeur
trieur, 'organe de commande comprenant en
outre :

une interface réseau (132) qui communique
avec un systeme de gestion d’entrepdt
(1050) ;

une mémoire (136) contenant des parame-
tres identifiant des cibles de déroutement
(120) du convoyeur trieur ;

une interface de dispositif (138) en commu-
nication électrique avec le convoyeur
trieur ; et un sous-systéme de processeur
(142) en communication avec l'interface ré-
seau, la mémoire, l'interface de dispositif,
danslequel le sous-systéme de processeur
recoit une identification scannée d’articles
sur un convoyeur d’identification (114) ;

un cadre allongé (102) comprenant une paire
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de cadres de cbtés latéraux (104, 106) ;

un tablier sans fin (108) supporté pour un mou-
vement longitudinal sur le cadre allongé pour
définir un parcours de transport supérieur (112)
et un parcours de retour inférieur ;

le convoyeur d’identification (114 ) est positionné
pour déposer les articles sur une partie latérale
décalée du parcours de transport supérieur ;
plus d’un poussoir (118) regus pour un mouve-
ment latéral sur 'ensemble du tablier sans fin
transversalement au mouvement longitudinal,
chaque poussoir ayant une broche s’étendant
au-dessous du parcours de transport supérieur ;
plus d’une cible de déroutement (120) position-
nées respectivement le long de chaque coté la-
téral du cadre allongé pour recevoir des articles
déroutés par un ou plusieurs poussoirs depuis
le parcours de transport supérieur a déplace-
ment distal du tablier sans fin ; et

un ensemble de guidage par broches (122) ac-
couplé entre les cadres allongés, présenté vers
le haut pour recevoir sélectivement la broche de
plus d’un poussoir respectif, et comprenant :

un mécanisme de replacement faisant par-
tie d’'une section de pré-triamont (126), con-
Gu pour positionner sélectivement chaque
poussoir dans une position parmi une posi-
tion extérieure et une position centrale qui
entourentchacune la partie latérale décalée
du parcours de transport supérieur qui re-
coit les articles identifiés ;

la section de pré-tri amont (126), la section
de pré-tri amont étant congue pour recevoir
un poussoir depuis la position extérieure et
pour guider le poussoir vers la position cen-
trale, déplagant ainsi simultanément un ar-
ticle entouré depuis la partie latérale déca-
|ée vers une partie latérale opposée du par-
cours de transport supérieur, étant opposée
a la partie latérale décalée du parcours de
transport supérieur ; et

une section de déroutement aval (128) con-
cue pour dérouter sélectivementles articles
a gauche ou a droite vers la cible de dérou-
tement attribuée en dirigeant sélectivement
un poussoir au niveau d’'un commutateur
(144, 146), de la position centrale vers 'un
ou l'autre coté latéral,

dans lequel la section de pré-tri amont est
congue pour repositionner latéralement les
articles sélectionnés avec une accélération
légérement croissante afin d’'atténuer le
glissement et le désalignement des articles
sur la surface de transport supérieure a
proximité des poussoirs et dans lequel la
section de déroutementest congue pour dé-
router latéralement les articles attribués
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avec une accélération légérement crois-
sante pour atténuer 'impact et le culbutage
des articles.

2. Convoyeurtrieur(100)selonlarevendication 1, dans

lequel la section de pré-tri amont guide le poussoir
vers la partie centrale avec un guide de déplacement
latéral qui comprend un trajetincurvé sinusoidal con-
Gcu pour accélérer en douceur puis faire décélérer
I'article entouré pour déposer avec précision sans
bousculer I'article entouré sur la partie latérale op-
posée.

Convoyeurtrieur (100) selon larevendication 2, dans
lequella section de déroutement (128)del'ensemble
de guidage par broches comprend :

une pluralité de commutateurs (124) pour enga-
ger sélectivement une broche d’un poussoir sé-
lectionné sur le parcours de transport
supérieur ;

une pluralité de trajets de guidage de déroute-
ment, chaque trajet de guidage de déroutement
respectif de la pluralité de trajets de guidage de
déroutement étant disposé en aval d’'un com-
mutateur associé respectif de la pluralité de
commutateurs pour engager la broche commu-
tée par le commutateur associé, chaque trajet
de guidage de déroutement respectif compre-
nant une partie arquée ayant une entrée a un
premier angle qui augmente doucementjusqu’a
un second angle plus grand par rapport au mou-
vement longitudinal, la partie arquée faisant ac-
célérer latéralement les articles entourés sélec-
tionnés sans aucunimpact brusque, danslequel
la section de pré-tri positionne I'article entouré
latéralement a proximité du poussoir sélection-
né.

Convoyeur trieur (100) selon la revendication3, dans
lequel la pluralité de commutateurs comprend une
paire de commutateurs gauche (144) et droit (146)
imbriqués pour un encombrement longitudinal ré-
duit.

Convoyeurtrieur (100) selon larevendication 1, dans
lequel la cible de déroutement comprend une gou-
lotte de décharge a charniére distale (168) ayantune
extrémité proximale guidée pour un mouvementvers
le haut par engagement par coulissement d’une bro-
che (170) de goulotte s’étendant vers le bas sur un
guide de base.

Convoyeurtrieur (100) selon larevendication 5, dans
lequel la broche de goulotte s’étendant vers le bas
comprend une forme a col inférieur dimensionnée
pour une déconnexion frangible afin d’éviter d’en-
dommager d’autres composants lors de I'impact sur
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I'extrémité proximale de la goulotte de décharge.

Convoyeur trieur (100) selon la revendication 5,
comprenant en outre un élément de transition entre
la surface de transport supérieure et I'extrémité
proximale du convoyeur de décharge, I'élément de
transition étant formé de bois pour éviter le gauchis-
sement et le rainurage pour une déconnexion fran-
gible afin d’éviter d’'endommager d’autres compo-
sants lors de l'impact.

Convoyeurtrieur (100) selonlarevendication 1,dans
lequella cible de déroutement comprend un élément
sélectionné parmiun conteneur Gaylord séparé d’'un
conteneur Gaylord adjacent par un diviseur a paroi,
une goulotte et un convoyeur de déroutement.

Convoyeur trieur (100) selon la revendication 1,
comprenant en outre un systéme de détection de
position pour détecter une position longitudinale re-
lative d’un article entouré sélectionné surle parcours
detransport supérieur du tablier sansfin, dans lequel
'organe de commande de tri ajuste la sélection du
ou des poussoirs de replacement pour compenser
la position relative détectée.

Convoyeurtrieur (100) selonlarevendication 9, dans
lequelle systéme de détection de position comprend
un systéme de vision artificielle (140) congu pour
détecter une forme géométrique ayant une orienta-
tion et une distance relative par rapport au(x) pous-
soir(s) de replacement.

Convoyeurtrieur (100) selonlarevendication 1,dans
lequel 'ensemble de guidage par broches comprend
en outre une porte d’étalonnage (164) congue pour
dérouter sélectivement et latéralement une broche
sélectionnée latéralement a partir d’'une série longi-
tudinale de broches pour étalonner la détection de
la série longitudinale de broches.

Convoyeur trieur selon la revendication 1, dans le-
quel 'organe de commande est congu pour déclen-
cher sélectivement une porte d’étalonnage (164) qui
déroute sélectivement et latéralement une broche
sélectionnée latéralement hors de I'engagement
aval par I'ensemble de guidage par broches pour
étalonner la détection de la série longitudinale de
broches.

Convoyeur trieur selon la revendication 1, dans le-
quel 'organe de commande est congu pour :

détecter une position d’'un article sélectionné par
rapport a I'au moins un poussoir entre les sec-
tions de pré-tri et de déroutement du convoyeur
trieur (100) ; et

réattribuer I'au moins un poussoir pour compen-
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ser le désalignement de larticle sélectionné
pendant le pré-tri.

14. Procédé de tri d’articles des deux cbtés sur un con-

voyeur trieur linéaire (100), le procédé comprenant :

le procédé de tri d’articles des deux cotés étant
destiné au convoyeur trieur linéaire comprenant
(i) un cadre allongé (102) comprenant une paire
de cadres de cotés latéraux (104, 106), le con-
voyeur d’identification (114) étant positionné
pour déposer des articles (116) sur une partie
latérale décalée du parcours de transport
supérieur ; (ii) un tablier sans fin (108) supporté
pour un mouvement longitudinal sur le cadre al-
longé pour définir le parcours de transport su-
périeur et un parcours de retour inférieur ; (iii)
plus d’un poussoir (118) regus pour un mouve-
ment latéral sur 'ensemble du tablier sans fin
transversalement au mouvement longitudinal,
chaque poussoir ayant une broche s’étendant
au-dessous du parcours de transport supérieur ;
(iv) plus d’une cible de déroutement (120) posi-
tionnées respectivement le long de chaque cbté
latéral du cadre allongé pour recevoir des arti-
cles déroutés par un ou plusieurs poussoirs de-
puis le parcours de transport supérieur a dépla-
cement distal du tablier sans fin ; et (v) un en-
semble de guidage par broches (122) accouplé
entre le cadre allongé et ayant une section de
pré-tri amont (126) et une section de déroute-
ment aval (128) qui sont présentées vers le haut
pour recevoir sélectivement la broche de plus
d’un poussoir respectif, dans lequel I'ensemble
de guidage par broches comprend :

un mécanisme de replacement, faisant par-
tie d’'une section de pré-tri amont, congu
pour positionner sélectivement chaque
poussoir dans une position parmi une posi-
tion extérieure et une position centrale qui
entourent chacune lapartie latérale décalée
du parcours de transport supérieur qui re-
coit des articles identifiés ;

la section de pré-triamont, la section de pré-
triamont comprenant en outre un guide con-
GU pour recevoir le poussoir depuis la posi-
tion extérieure et pour guider le poussoir
vers la position centrale, déplagant ainsi si-
multanément un article entouré de la partie
latérale décalée vers une partie latérale op-
posée du parcours de transport supérieur,
opposée a la partie latérale décalée du
transport supérieur ; et

une section de déroutement aval congue
pour dérouter sélectivement les articles a
gauche ou a droite vers la cible de dérou-
tement attribuée en dirigeant sélectivement
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le poussoir au niveau d’'un commutateur, de 15. Procédé selon la revendication 14, comprenant en

la position centrale vers I'un ou 'autre cbté outre le déclenchement sélectif d’'une porte d’étalon-

latéral ; nage qui dévie sélectivement et latéralement une

dans lequel la section de pré-tri amont est broche sélectionnée latéralement hors d’'un engage-

congue pourrepositionner latéralementdes 5 ment aval par 'ensemble de guidage par broches

articles sélectionnés au moyen d’une accé- pour I'étalonnage de la détection de la série longitu-

lération légerement croissante afin d’atté- dinale de broches.

nuer le glissement et le désalignement des

articles surla surface de transport supérieu- 16. Procédé selon la revendication 14, comprenant en

re a proximité des poussoirs et dans lequel 70 outre :

la section de déroutement est congue pour

dérouter latéralement des articles attribués la détection (1310) d’une position d’un article

au moyen d’'une accélération légérement sélectionné par rapport a l'au moins un poussoir

croissante pour atténuer I'impact et le cul- entre les sections de pré-tri et de déroutement

butage des articles ; 15 du convoyeur trieur (100) ; et

la réattribution (1312) de I'au moins un poussoir

le procédé comprenant : pour compenser le désalignement de I'article

sélectionné pendant le pré-tri.
au niveau d’'un organe de commande (130),
la réception (1302) d’une identification 20
scannée d’une série d’articles (116) sur le
convoyeur d’identification (114), I'organe
de commande comprenant uneinterface ré-
seau (132) qui communique avec un syste-
me de gestion d’entrepdt, une mémoire 25
(136) contenant des parametres identifiant
des cibles de déroutement du convoyeur
trieur linéaire, une interface de dispositif
(138) en communication électrique avec le
convoyeur trieur linéaire et un sous-syste- 30
me de processeur (142) en communication
avec l'interface réseau, la mémoire et l'in-
terface de dispositif ;
la réception (1304) de l'identification d’'une
cible de déroutement pour chaque article 35
de la série d’articles ;
I'attribution (1306) d’'un ou plusieurs pous-
soirs prévus pour entourer un article sélec-
tionné de la série d’articles a une position
parmi la position extérieure et la position 40
centrale qui entourent chacune la partie la-
térale décalée du parcours de transport su-
périeur qui recgoit des articles identifiés qui
sont des c6tés opposés de l'article entouré
quant a la cible de déroutement attribuée ; 45
le replacement (1308) de chaque poussoir
a la position attribuée parmi la position ex-
térieure et la position centrale avant l'iden-
tification de I'article correspondant ; et
la commutation sélective (1314) des pous- 50
soirs attribués a gauche ou a droite dans la
section de déroutement au niveau d'un
commutateur de déroutement qui corres-
pond a la cible de déroutement attribuée en
dirigeant sélectivement le poussoir attribué¢ 55
au niveau d’'un commutateur, de la position
centrale vers I'un ou l'autre coté latéral.

18
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